WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
G01N 27/26, HOU 49/10 



Al 



(11) International Publication Number: WO 00/52455 

(43) International Publication Date: 8 September 2000 (08.09.00) 



(21) International Application Number: PCT/US0W05 123 

(22) International Filing Date: 29 February 2000 (29.02.00) 



(30) Priority Data: 

60/122,972 
09/468,535 



2 March 1999 (02.03.99) US 
20 December 1999 (20.12.99) US 



(71) Applicant (for alt designated States except US): ADVANCED 

BIOANALYTICAL SERVICES, INC. [US/US]; 15 Cather- 
wood Road, Ithaca, NY 14850 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SCHULTZ, Gary, A. 
[US/US]; 520 Warren Place, Ithaca, NY 14850 (US). 
CORSO, Thomas, N. [US/US]; 7C Park Lane, Lansing, NY 
14882 (US). 

(74) Agents: GOLDMAN, Michael et al.; Nixon Peabody LLP, 
Clinton Square, P.O. Box 1051, Rochester, NY 14603 (US). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH f CN, CU, CZ, DE, DK, EE. ES. FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP. KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN. MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG. 
SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, 
ZA, ZW, ARIPO patent (GH, GM, KB, LS, MW, SD, SL, 
SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), European patent (AT, BE, CH, CY, DE, 
DK, ES, FI, PR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPI patent (BF, BJ, CF. CG, CI, CM, GA, GN. GW. ML, 
MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INTEGRATED MONOUTHIC MICROFABRICATBD 
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DISPENSING NOZZLE AND LIQUID CHROMATOGRA- 



(57) Abstract 

A droplet/electrospray 
device and a liquid 
chromatography-clcctrospray 
system are disclosed. The 
droplet/electrospray device 
(100) comprises a substrate 
(102) defining a channel 
(104) between an entrance 
orifice (106) on an injection 
surface (108) and an exit 
orifice on an ejection surface 
(112), a nozzle (110) defined 
by a portion recessed from 
the ejection surface (112) 
surrounding the exit orifice, 
and an electrode (122) for 
application of an electric 
potential to the substrate 
(102) to optimize and 
generate droplets or an 
electrospray (62). A plurality 
of these electrospray devices 
(100) can be used in the form 
of an array of miniaturized 
nozzles. The liquid 

chromatography-electrospray 
device (160) comprises a 
separation substrate ( 1 62) 
defining an introduction 

channel (164) between an entrance orifice and a reservoir (166) and a separation channel (168) between the reservoir (166) and an exit 
orifice (170), the separation channel (168) being populated with separation posts (174) perpendicular to the fluid flow. 
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<Dmm±<D7* b i^x h*HiiLr®tf*^ditfS*^fi)ct-s«i«iHigp*^fig 

StlSo McDfg 1 fcJ;^2O»f>t^T03-f^ 

[0 0 4 3] 

2©M^-r«a^i9:tt§c t^ts 0 m 1 «±T7* h u^x 

yx bcDX#>y hJb^ffiLTl^fflJ^KJtJES-rStttSO^*^* h US>'X Heft? 
$£*l£o ^1 <DmM±.<D7* bUi/Ab(Ds<Z--y£--%Ct2>ttntf 

o CfD«*5<fcO*^t±> m 1 ©iffi±<D7* h l^X h*KfflLT##«te»lfif*3 



(30) 2002-538461 

So /^->##£t-s^fr62 6&s:7* huyxh^s?^ X*M^ 
mm±<D7* b \sVt» Y*x»ms%o %z<r>mik\t. mmttnmLr, mzvm 

[0 0 4 4] 

<<7s£, A&*V7 4 Xtltin* V 7 4 X£<DmiC&TfT^&ffi&t, tttflffirt 

icmu, mn*v7 * 7.%mfuv\i^&w%it&m*.&o ^xfA«, ^ass^ 

[0 0 4 5] 



(31) $22 002-53846 1 

[0 0 4 6] 

ifrjmmvmx'&Zo cn^^mmm^^^r, mn.mmmm^mxttircm. 
m.mmw<D*tti> t m±.<D / x>i<omn* vy^ x<om o o«w^^-r 3 c t # t* 

[0 0 4 7] 

*f8WO«5Ci«l*S««\ ^KJE>r*>ffcM»«f (API-MS) tt**rrsvf 
[0 0 4 8] 

o ^flAWO ^ rate I o3I£tu 0 2lC^-r*-5lCii£l 

• >y • *V7J 7s54<DffiJ]-C\ V >^tSffi70*iILT5ijn;£ttJ$ 

X^ntl^o i5K«50nL/«'"t?€«^c4a*^«EtlS7jcttaEi*Vr. 11 id £700V<DSJE 
tfgipISftSo H2C«5J;t?ig2Dti:^-rj;-5»cy>^M^4rtca075r<o, 



(32) ft%2 002-53846 1 

{iRl^TfeSo • ^U7>cX54(C01oT$n^«flE{i8OV 

[0 0 4 9] 

— 3£-e*«fc*»cVri..d An, Jttf*$J2*iRT?*.5i§-&, ^®$t«g©*Wti, £ 
^il«i^fe(i^lt?t«:<*0, «fc 0 

[0 0 5 0] 

cDfta&jfr & tt$ 5 iftft'NCD #-f ^ * ;l/«JE i: % £ OK 

^'votf-r > i/ - v /MtEE 4: £Hoi £ OTT* # 3 <k 3 £ . r.Mifr mis «k tf ^ y 



(33) 002-538461 

o-r^sns, 10" vmmco^&mmz. &mc «t^-rs©-p«i«:< 

[0 0 5 1] 

* L < « A * $ ^ii^-T Si:t07t« #-r > -> -v ;HtJEEV»i».r... ^>J3> 
[0 0 5 2] 

[0 0 5 3] 



(34) 1#8 2002-538461 

[0 0 5 4] 
CO 0 5 5] 

* u ^ «y -?\z m^rc'Mmwfr h <Dffi.w%mfeLmmt % ^m. t l tjbit & & 

[0 0 5 6] 



(35) 002-53846 1 

mxommi&mm 

a * y y << x 106 t Rt a M i i 2±.<o y xvn 10 t <d m fc aism iiiffiss mmzf%tz> 

5"J3>I«, V-T^O^<y^ £fc«:*x,'M02*iilM.So »«&(±* Hfl^S 

t[sj-™^^-r^.*\ ^fcfi(i(±sffiii2i:i5]-7j<?p^^D, l/c^ot. y 

[0 0 5 7] 

»^b<^, aAffil08^ftttb®112i:»^^-pTt^o LfrU SAffikL 

m i cD^t^2 ©M*^^^nfct#^m i (omm.(D^m^mm.m^mm 

[0 0 5 8] 

«aui24±TS«io2tcitffii22^SittiLri/^o ^io4<DM±^/££nfcr.i? 



(36) 1#S2 0 02-5 38 4 6 1 

U L/i^oT, ^KlO4rt<OSK<*i:'>'j3yaiglO2i:t«:a38:S*ffi[«:34i£tc0] 

rc46tc, - Kft y ^ $ $ fc it mottnfr z ma<D m * £ <=> zctw 

[0 0 5 9] 

o Rtmffiii2o, yx;nioo^apo««t4, /x/i^^iio£#cmfctb®ii2t#i 

<D«f^ SI5102Ottmail2±(D©JfflI«ffil22, £ tW*&54fr £<DSg|§t;&f|iiJ 
[0 0 6 0] 

v sub5 ,ra te u n vs«io2©»a5i24±tDWi22tcQ]Rr-r § d i: fcr*^So 

[0 0 6 1 ] 



(37) ¥#«2 0 0 2-5 3 8 4 6 1 

ttfTZ&o ^500V^?>1000V©iB|g|-e$.0, rctKl£700V<D#7->is*;imj±V 

(ov) trcfi^-n^ifi^wutcf^-r^c^^-et^o lt^ot. mmmm 
ii i ootc ^ a £ n/cftt{*<D y nfmrnit > ttw^tS54oa^ i # n v z n & „ 

[0 0 6 2] 

& d t t * o , y x;w io^ £ aj 3 «Ef**^ p»sfetH zrizmftmizmmit-? 

[0 0 6 3] 

«st"**g«ioo®\i-}£«\ mmtDfcmftm, uYr^nath mm.mmmmi 
mAmKmm&itte— ti&±m.m&Ws &&xf /-ureter ffimmw* Em 

[0 0 6 4] 

o iffiKi04;6<P3jg©»Tffi*w-r i5SSSi0443<fct>VX;Hio<OF«gM{i> 

*T60/xm£T-e&tK <fc Dfc? * L < «S^Tf40/tnT?*So /XVHlOOK£ ( 



(38) 0 0 2-5 3 8 4 6 1 

*5«fct>*iHigi5ii4(D^^) it, m±v\oonmmT'?&% 0 mmmuimz l < it 

l/xm&i^L4/iiiK L< til jtm&I^L3/imT$><i>o ifr ^ MJSl20<DJmZ 
Itm2nvi7fcffi?&% 0 
[0 0 6 5] 

*,..», £<D)t*mm-?2>£. nnwmwzti&o mmBfovrctbic vr.„ w /v 

[0 0 6 6] 

C <D^£lc-Mt2 titers U > >y ^HM«e^Bf;i. /bffl{fc*y U v * • 
£0 ft I ^r«62 * (Dftffi Vd<Dljkmm& $ ft * ft » T^^aittt^^tH-r 3 

o 

[0 0 6 7] 



(39) &m 2002-538461 

[0 0 6 8] 

iliffi*Sl04Oi£AftJl08fc:, 500ng/mL<D U-b;l/tf>^#tf50%^ £ / — ;l/50%j§?S* < 

w&t-r) iciffi{**jE7oova<aiPi£tt&o *mn54 soviet 

o 

[0 0 6 9] 

• ^-K?®*»lWK:J:oT^#l»?fl:U m/z 609©-T*>A^#etl 
& 0 \s^)\s\£V<DmiLW<VftWt7r<$TMZ^ 608A^613<OB/ziSH<D^«jb^ 
A^ntt^o EME«\ 100%^7j<tC^- h^O— ACfcigfrLfclnM (lV^f^p 

* F/l/^LT^-So JS»tOaiat±100nL/«"e*0, 8K{**JEEt±1350VT? % sis 



(40) $82 0 0 2-5 3 8 4 6 1 

InM (1 ^^OiJ-y MHilfcOlOOT'y h^E/l/) '»tt©*«i|di*^fll€»nrc* 
[0 0 7 0] 

© / X/V ©^CM^Mt^ 'J □ >IWWi^ 5„ /X)Ut, 1*3*2*5 

fcmM&mz £ o > >; n >g«*x -y > y-r £ c t k & ^ tM^ns. 

[0 0 7 1 ] 

^ >y iktr^mm it > **3 «t -f * > L iffig&rt T?gHjrr 5 ffltf* i: 

etc <i*.£ 0 

[0 0 7 2] 



(41) 1**2 0 0 2-5 3 8 4 6 1 

[0 0 7 3] 

M?ti5o £AffiiM»#:, qtWfflJ««lfl^K, fe*tf#J» 
[0 0 7 4] 

[0 0 7 5] 

4?-r s©r% sftft^RttH * n& w$sMtmmizf$r?'C * a ^ - h 
s*«ffWjRg*nso «MRSe^s^yx;i/ti. **&«i?««»i6*n«»v 



(42) 2002-538461 

[0 0 7 6] 
[0 0 7 7] 

mttm±L?z>icte, ^i©f i«igi^^iE^ t >fk (api) mmttttm 

<D * V y -< X fr> <=> 1 mm& (, -> L 2mm 3; ^ AT 1 Omm^feglC SSMf £ C £ &T* # § 

o 

[0 0 7 8] 



(43) 002-538461 

yitnm^mf capi-ms) • v>?v>7- t'J7-r x%mi>TVy7 

[0 0 7 9] 

&©*3WSl*gH3; fete v'X-r A£ WnT S *\ * fcte»73&T^i§l Ltll( 
[0 0 8 0] 

OOOOOOfflcD^/XVl/OT W«;50mm x 50mm Of 2¥^>f) (Dflg 

L~f \C f#M£-fc>-£ £ titcl2S Xfl • T l"( <D®&M"e$>%> 0 cn5<DiK&£ x/V 

JSWflM©*- K©7Ki:, £ffiSiIffit%£ LT^^nfeHx^x;H52i:*^ 

[00 8 1] 



(44) $$^2002-538461 

[0 0 8 2] 

rS^JRS^U- h * felt?? Is- b icnffiaimiCftttTZZ XoiC-r^tu^v 
[0 0 8 3] 

->y^T-5 c -5 tc-9->y;KDr u-<wi/- h^wu- h 

K T^t ? c £ , 'ilMWil)^^- KT*ff 5 c i: t> T*tr So H^ffc^ v 
/>T;tyffcm?TH#llBOT##TH- ( TMALDI-TOFMSJ ) &C<fcS#^»£>¥ljS££>fca6 

- - y zm<omm<D tv*. <tm<Dm<D?y h c t & vr,„ 



(45) ^2 00 2-5 38 4 6 1 

[0 0 8 4] 
[0 0 8 5] 

f^77^ wn7b^7^ ( acj ) , tzrcim<D&n<Dmmmftm%i 

[0 0 8 6] 

xn*vy*x£mi66£<Dm<DmxfiitmG4, ^^rymtiaa^vy 



(46) 2002-538461 

[0 0 8 7] 

mmt > WDYh^ 7 7^ aiiDii^x >y ^- > ^--r ^ d <b j: o t jfm-t 
wsiittao, atttatic dfttt&ft * m t^ao*M?*«ii#i±*ffiffl 

[0 0 8 8] 

WA«E«&l64*3j:tf#llliffi8&168, Ant U "7* X*5<fcmtJQ*U 7-f X170, 

acfltyciisttf siMbs/y 174' -?&& 0 #$^*£i62©r^T<oaiti 

»±^«jKx h fcoteSM^SjgftrT 5 «fc 3 fc, i/'Jny.^b £>3tE3r£ 

[0 0 8 9] 

7* h uy^7i'43 < j;t;Rj5Stt-r^->' • x^y^ct^t, ^nt^xho 

Iftfkyo-bXT-ti, -mwr^Mlt 1 v^n*-h;b«f £fcmc&0.46/* 



(47) ft£ 2002-538461 

. m 7 tc^-r cfc -5 ic#j*#x h hwkbs*^^^ ^o^-h >\<TtmcWM? % 

-> 'J y • #x h isofr <b U* T t? V *B0#rr %> (Mlk) t&Bt. #X h OES^i 

7kmm.mmicisv n>jng*s*rc inc^o-c^-rsc t*^#s 0 7v\t* 

i/Vai/ > tfXh<DW.W*0.77 umlCtZZ (07C) 0 '>'j3>.^h«^l 
.44/tmlCfc5*-Z?iftfl:Lfd&£\ 0. 31 /*m<7»U ny^S?n5 (H7D) 0 — 
filter iS^0.46/im<D>"j3> • aJ?Xh*'HS (EI7E) c 0 

.46/im0»U n> • #XM80*3fe±tlWb'r*fc* o.5nm<Dmm*w^Tmw 

[0 0 9 0] 

^SAfe^a'HISBti:, 0.5/imCO^PjS^rBU^TBaB^tl/'cl/xm<D'>U3> • 
*@50/im©ilftKl92<D3>tr3L — ^SfflSfttf (CAD) W7-^ 

ti> 0. 5 ft m^HHSKISIR^ *lfc 1 m U =J ^Xh^tfo 

o * v it >r * m<D LPCVDfe £ tf / * fc « "Mittr * ^cOLPCVD $ it 7^ X^mt 

itmmm ( tpecvdj ) ^Hi/U3>s*go$p.^sM^nrtiT^§o 



(48) 2002-538461 

[0 0 9 1] 
CO 0 9 2] 

/ Mwm*mnmmmw t mH&t>*t%>uK it, KMffi&v&z ic®-? rcmm 

■TSWTffiftlNozzleA™. ' It, Wmffi«Channeh„, ' I^Wj 
Nozzle*™ '/Channel*™ * ©J±# 2 C LA \, ^$ESP 

Channel^ = Wfcft/^ * Depth^ (l - (Dta^ /{Diam^ + Spacing^ )) 

(4) 

Widthc, te#8itiJitSgi|I"e&D, Depth™ «#8l«tE&$5£'i?&?K Diapos, It 
^XHIT^»), Spacing,,,,, hfflPH"X?3fe* 0 X;KDBfrffi& 



(49) $#^2 00 2-5 3 8 4 6 1 

C»5] 

Nozzle Am , =nr 2 =jt{d/lf (5) 
[0 0 9 3] 

NozzleA, e3 ^Channel*™ LO MHlclS^* & CttioT, p/T^-COrOT 

KfT®^(CO^TOgjS^:yX;H^IgNozz]ei„, K rD i; , ^5£6fr£3<46&C t#T' 

[»63 

l Channel . 

Nozzle lmmrDia = 2 • y (6) 

[0 0 9 4] 

m 1 ] atfX h*ffir^.*«50ftmJ««10MniO8lEgSt«3i*«mi«iiyX;l/F«3S 



(50) #312 0 0 2-5 3 8 4 6 1 
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[0 0 9 5] 
[0 0 9 6] 

[0 0 9 7] 

LfctfoT, ^l/f^Xfi.'f'^ta^ ^J^lIitiS^XfA (MEM 



(51) ^2002-538461 

[0 0 9 8] 

■*n*aEtt*^«f-r**SLBE>r*>ffcK««'Wtf- c tapi-msj > otmjicsi 
7^ x ^ >y * , $ >> ij 3 ymomuzm-? zctwzz -mt'bmmffltt 

[0 0 9 9] 

yjLvT-y? (rie) , ft^«, -y^sa, temmmKE-tftimiLzn 

[0 10 0] 

?i ASM : -7x^Kil«-\OAP 

§MXf>y7^Ltv^o 09A43«fctfia9B<D^-ti-rti¥S0*5J:t>*«lrffi0 ( 



(52) ft$ 2002-538461 

^lMJn=&^L2/imT^5o Zlf&ffcy^/f 204, 206 J* * H^TfTfc>ft§* 
[0101] 

S«200(D?3EA{RlJ203±CDZl^fty ^H/l204±fC, ^i/^f^y • <7-*>?* • 
7* hl^Xh«208#J«£nSo ttl v rx-y^>^;Sn**xMHSidftf& 

^©An^ifrrsx* h u^x v2o%<K>mm>\ mmm65i-y *-h;i, 405 

[0 1 0 2] 

09C*5<fctf09D<DWiffiEllC7jVr £ 5 (C> 7* h U^'X h208*>tSHfc£nfc1£, 
US>Xh208 , fc«fc^T«S<*n-tVSo -gtfky^Jl&«204<Olltt<*ft 

fe««2i2^ fsnx* h uyx h208* t^-raisa[<DS^rtt43<fctfa^it*w 

"T £ X >y XO^XTtaoTs ^'J3 >S^202tcM-T 5JtX>yf> 

^sn5o ^DO^rMtc^-rJ:^^, 5^O07t h U^X H208' fcj\ '>'J3> 

[0 10 3] 

xogij<Dx^f-i/yt«toTSa75rio]tc^$tiSo ffl»T?^-r^M)tx 



(53) ^2 00 2-5 3 8 4 6 1 

[0 10 4] 

s«Mii8K8st±. atmmmm^mxm^ a- ^mmm^titLm^t>^t Arabic 
mm206% tx7f>^tiSo ttma±o c o~^ky ^ mm2om& asm 

o 

[0 10 5] 

• -7*h u^x Y<DWk2\mym-£ti& 0 mmmmim^t> 

[0 10 6] 

l««hLT7* hl^Xh216* fc<fcoT«»<*ftSJ:5fc:, 7* hlx>? 



(54) #£2 0 0 2-5 3 8 4 6 1 

[0 10 7] 

llllOEtc^-f <fc-5fcl, X©X7f>^CJ; D, i*fctfi/X;l/224£rJlM 

-T S P3gP5H«1K«222 Affile 2 tl £ o M OTl*i»222*5 <fc OV X71/224 £ 

-emmtztirzmwt at so,) ©.fcsfcsttisffca&swrt-e, ^Dwtf^ 

CO 1 0 8] 

C ©HaEDSf&TfcJu ^fSS^ U n 7f>^t§L J: o TUMI! 

mmmwKmtircmmw&fe&tftt^-ztiZo c^m^^sto*. 2^* 

[0 10 9] 
[0 110] 



(55) ^2 0 0 2-5 3 8 4 6 1 

j r^m<Dm%rcim204*i%M~$&, mm202<D#mm205T< ~mt'r^mcDm% 
fctiM206^s$-i±^o mmt. Lxmz>tiz>r.mit'r-(mm2o^ 206&^n : e 

timZtfm fim%:l,^L2 nmTfo&o —^ifr HU1204, 206&, mi^Tftt>tl% 

Xh-y:/£:LTfc$Ko 
[0111] 

S^200O?iAffiij203±O-^l:^-l'^204±tC, ifsV^r^y • 

ht^x homos' -hmmztiZo ^Tx-y?->^£n&^ x/Nkssfe 

S^t)H±MtSS20843cfcaSMOT202^Wf£;-r§-7* h b^Xh©im 

ttmi<TmiRmcmK-$tL%>o 7*v u^x h208* ^^^nfci^ v w 
xh(Dmyt^tifcmm2\oi^m^ti, %<dt\c$>z>, \tm\^^t>^m\^ 
j:xfmmm^2i2(Dr.mit'r^mm204tmyc^n^o Dt^nti^^TOt 

C{C^-r<fc9tC ~^t;y^^jl204^M^$nfclH1^212^\ fs^x* 

h US>X h208* lC^SM<Dfi'77l4*5J:C>*)i^tt^J-rS , 7 'y^-X£0^ 

U >>'X h 208' it, is »J n >S1fi204coaAffiij203^\^Ex >y ^ > >fK £ ■? X$> £ 

Hf tciiAp^^ X ^ V y *fir O o 
[0 112] 

miiD^KfTm^Tcfc ^ tc. */vn ymm2oo<Dmfanmi\LB&t>'&tim2i5 

aX«lfflB»211t4, 7 >y jR^-x<DBiJcox >y «k o TMWr fafc^ 
©it) x«y^>ytcj;oT^Un>{c^M-r^#^W^C>vf-^fiSII(c 



(56) 1$& 2002-53846 1 

&+MX mm tft>-?Mc±%<r£i\ Lfc^oT, mw.mmim^^ 

2l:i7f>^JIl§o mffi.nmixLW£> R±tHM205±(DX-y:7 : - • X 

t>n -xvm-t ^ * a >^^^fi^wr s c <t #-c ^ & 0 

[0 113] 

S«H3ifeM^^-^(i, fc£*Mfl25^m<£>RfrP>fi5cD, tfftB&x'X^ 

fflijco - mi ttr >r ifUBlc ii-r S <fc -5 x >y > y £ ft % o RtfcHffi±<D £ ©ngtfb^ 
-rUt/His aAtSMSfflcox-y^. xh>y^i:LTill<o —IHb5r-rjlW±, &A 
fficox <y ^ > y £ wtmfflijv X * ^H&B^to-eT # £ cfc -5 fc-r £ Rj^ilS^jSifl^ 

[0 114] 

KtBUI (012A©ISl2B-12BJ<:^orc»fffiia) K^$\fc3K:, »t&202CD&htHfllij205 



(57) ft$2 0 0 2-5 3 8 4 6 1 

[0 115] 

mmmc&^T^mM'?xz*mLTmRmzmyt-ztiZa mi2c<DWimm^ 
ifr«<mM206<Dmyfr$tircffii$.2i2t>\ mm?* h i^x 1*218' icfcrrsi«£© 

[0 116] 

WlZdlCm-?&?te. 77t^-X£Di7f>^ai), RfctH/X/l/224^ C 

© y xiiommc & & ihito«^^222 t , mxmmm2i 1 ^jit t tifiii^t 
i^2i4^M$n^^Tx>y^>^^n^ttt±i{iij^t¥S2i3i:w^^n^ 0 massa 

tf®«222*5 «fc OV 46 ©0rlO^$ & flfcSL B& ^7 XTF*3. 

SfciiiMfbfcfc (H 2 0 2 ) X-femtZtlfzWrn Ok SO.) (OiSfcfgtel&ffc&iB. 
tffll^I^ &9<D7* blsi?X b2l8' WffilzZftZo Hl2Efc:ijVr<fc 3 fc, 7^ it 

7mm*mmLx=iMik*^mm204&&zf206tfffi£izft, mmmmm.m2u^ 

[0 117] 

c (omm^mrHt, m&shf u 3 x >y ^>^-r 5 c t k& 1 xmm.m 



(58) *$S2 0 02-5 3 8 4 6 1 

[0 118] 

StS^SM^aiR^'y^-y^orcftO^X^t LT»<«, ^x/NCO&AfflJ 
CO 1 1 9] 

[0 12 0] 

mffiKm2t>m*T*2iimic%&&5icnBu—T*>7?zi&m<t¥Mm c tlp 



(59) #g 2002-538461 

(omw^i^ U n yl^^fMWtiei U Mftl04F»9©iJlEf*£: -> U 3 >S^102 
fci^ft^ ft<DSfca*<fc*ftlRr LltKrt?*« «fc -5 tc-TSo 
[0121] 

*'yffcy^jR©»»ttfcff;£4: Ltd, ^Mtcfc^rm^owMTOM^nsi 
100&, ^©»gp*^jH<kT#5<t a (cfifrawxf/cttz u^<Dmm.mm^ 

*ttfflLT, y 3 > »«OJ»ffi 1 24 ^ 1 22*< 3 - -r > ^ ^ n S o 
[0 12 2] 

*5t"Ri!{SHiooffl«D±ai©i!iig'>-y ^— o^Ey y >-«y trntevm 

[0 12 3] 

^ftmnmittuv h << /n$wm ( tlc/esu ) ga^i^fco^T 

. Hl6AA^BI16I*#fiaLTiliW-rSo LC/ESIgfflti#£ L<fi. fSftHfb, 7* 
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